SUMMARY Recent' studies on axonal transport in experimental neuropathy are reviewed and the following combinations of pathological changes and underlying axonal transport abnormalities are proposed for a classification of polyneuropathies. Alterations of the anterograde transport of slow component a(SCa) leads to changes of the dimensions of the axon calibre without the occurrence either of overt neuropathy or fibre loss. Thus damming of SCa in 0,,I'-iminodiproprionitrile (IDPN) intoxication results in axonal swelling in nerve roots whereas decrease of SCa leads to atrophy distal to the swellings in IDPN intoxication and in streptozotocin induced diabetes as well. Decrease in the amount of material conveyed within the anterograde fast component (aFC) leads to acute axonal degeneration including break down of axons and fibre loss. This state occurs in acute hypoglycaemia and in doxorubicin intoxication. The most frequent type of polyneuropathy, namely distal axonopathy with accumulation of axon organelles leading to distal fibre loss, is associated with decrease in amount of the retrograde fast component (rFC). The transport is impaired before the appearance of symptoms and electrophysiological signs of neuropathy develop in the intoxications induced by parabromophenylacetylurea, acrylamide and 2-5 hexanedione, and the severity of neuropathy is proportional to the rFC impairment. 
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We now suggest that three distinct categories of axonal transport abnormalities can be distinguished and related to separate types of nerve pathology.
Impairment of the axonal transport ofthe anterograde slow component a (SCa)
The anterograde slow components consist of three parts of the cytoskeleton: neurofilaments, neurotubules, and the microfilament network.8 Chemically the neurofilaments (SCa), are made up of the so-called neurofilament triplet (200, 145 , and 68 kdalton).7 The transport velocity of this component in the normal organism is about 1 mm/d. Changes in the transport of neurotubules and microfilaments have not been described and these components will not be mentioned further.
Griffin and his colleagues were the first to suggest that changes in the transport of neurofilaments were related to structural axonal alterations. These authors studied the ,B, #'-iminodipropionitrile (IDPN) neuropathy and found that swellings of the proximal parts of the axon were due to a retention of neurofilaments. "I Later they showed that distal to the swellings, the neurofilament transport was decreased and atrophy of the axon took place. It is generally assumed that the retrograde transport can be estimated from the accumulation of material distal to a nerve crush within the first 24 h following fibre interruption. The neuropathies induced by zinc pyridinethione (ZPT),38 BPAU,39 acrylamide,40 and 2,5-HD" are all characterised as distal axonopathies and the development of symptoms or histological signs takes several days or weeks. In all these toxic conditions the most prominent axonal transport abnormality is by far-a reduction of distal accumulation of retogradely transported material.24 The structural changes of distal axonopathies have not been characterised quantitatively. Preterminal swellings have been observed but it is unknown whether they are primary changes or whether they occur secondarily to loss of the nerve endings. In fact, Mendell and Sahenk cautiously interpreted their findings of a decrease in rFC after administration of ZPT, acrylamide, and 2,5-HD as a secondary phenomenon caused by structural alterations in the nerve endings.44
In the BPAU neuropathy, however, reduced distal accumulation is present as early as two days after a single dose is given whereas signs of neuropathy appear several days later.24 Furthermore, the amount of reduction of rFC in disabled animals is closely related to neurophysiological estimates of the degree Neuropathies without axonal transport abnormalities As an important corollary of our hypothesis that structural axon changes are mediated by changes in axonal transport, we postulate that if the various components of the axon transport system are unaffected in a neuropathic condition, no structural changes in the axon will be found. Consequently, the neuropathy must either be a myelinopathy or an electrophysiological disturbance.
Conclusion
We suggest that incorporation of the abnormalities of axonal transport in the classification of the different types of nerve pathology is justified by the predictable patterns of transport changes occurring in the various neuropathies. As mentioned above (table 2) three different types of axonal transport abnormalities are now recognised experimentally, namely impairment of aFC and rFC and damming or decrease of SCa. If this conclusion is valid then in the human condition, distal atrophy due to damming of neurofilament transport might underlie some of the inherited neuropathies; axonal dwindling caused by a decreased neurofilament transport might be seen in early diabetes mellitus; acute axonal degeneration with impairment of aFC might occur in porphyric neuropathy and in hypoglycaemia; while distal axonopathy with a decrease in amount of retrograde axonal transport could represent the type of neuropathy most commonly met after exposure to neurotoxic substances.
